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(57)Abstract: 

PROBLEM TO BE SOLVED: To start of 
rotation of a windmill by only wind force 
without necessitating other starting means by 
connecting a shaft which is disposed in parallel 
with a main shaft of the windmill in blades for 
receiving wind, to a wind receiving plate 
disposed adjacently to the blades by power 
transmitting means, in a vertical shaft windmill 
having a rotary shaft which is disposed 
perpendicularly to wind. 

SOLUTION: A vertical shaft windmill has a pair 
of blades 3 disposed symmetrically to a main 
shaft 1 , the both blades 3 are supported around 



the main shat 1 freely to turn by upper and 
lower arms 2a t 2b. A gear 6 is fixed to an upper end of each blade 3, a gear 8 is fixed to 
a shaft 10 of a dog vane plate 4 disposed on a tip end of a bending part of each end of 
the arm 2a, and the gears 6, 8 are interlocked with each other through a belt 9. 
Namely, when an angle of the dog vane plate 4 is changed by receiving wind force, the 
blade 3 is interlocked so as to rotate at only a half^angle in the rotational direction, 
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the blade 3 is rotated so as to receive wind at a proper angle at all times, and the main 
shaft 1 is rotated by turning of the blade 3 receiving wind. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Are the vertical-axes wind mill which has the blade of at least one or more 
sheets, and this blade keeps a predetermined distance from a main shaft. Centering on 
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a shaft parallel to this main shaft, it is installed so that it may be pivotable. The shaft 
of this blade With the wind indicator plate which adjoined each blade and was installed, 
and a power means of communication The vertical-axes wind mill with which an 
adjoining blade and this adjoining wind indicator plate are characterized by the 
perpendicular thing connected so that it is, and may carry out and may become 
parallel when the line and this wind indicator plate to which a blade rotates only the 
include angle of the one half of the angle of rotation of a wind indicator plate, and the 
main shaft and blade of a wind mill are connected become perpendicular. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wind mill which has a revolving 
shaft perpendicular to especially a wind about the wind mill used for wind power etc. 
[0002] 

[Description of the Prior Art] There are vertical-axes forms with a revolving shaft 
perpendicular to a wind, such as a horizontal-axis form which makes a revolving shaft 
parallel to a wind like a propeller form, and a slowdown NIUSU form, the Darius form, in 
the wind mill which transforms the energy of a wind into the energy of rotation. The 
point that the device rotated so that the whole wind mill including the electric organ 
which is a heavy lift may always be turned to direction wind, although the 
effectiveness which transforms the energy of a wind into the energy of rotation, i.e., 
wind-mill effectiveness, is high and it is already mostly used to wind power must be 
established imitates the rise of cost, and comes, and the propeller form wind mill of 
the high-speed mold which is the former is **. Moreover, when it becomes a 
large-sized wind mill, since it becomes difficult, changing the sense of a wind mill 
quickly has the trouble that wind-mill effectiveness also falls, on conditions with a 
frequent change of a wind. 

[0003] Since it is not necessary to move a revolving shaft by wind direction with the 
wind mill of a vertical-axes form, it is advantageous on structure that there are no 
above problems and an electric organ can be put on the lower part of a wind mill etc. 
Moreover, although the wind mill using the reaction represented by the slowdown 
NIUSU form does not have low practical wind-mill effectiveness, the Darius form wind 
mill using lift has high effectiveness, and is put in practical use partly. 
[0004] 

[Problem(s) to be Solved by the Invention] The Darius form wind mill is a wind mill in 
which big torque is generated and high wind-mill effectiveness is shown at the time of 
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high-speed rotation. However, on the other hand, the torque at the time of low-speed 
rotation is very small, and since torque is hardly generated especially at the time of 
quiescence, in response to a wind, rotation cannot be begun spontaneously. For this 
reason, in order to put a wind mill into operation, there is the characteristic difficulty 
of using that other wind mills, motors, etc. must be used, and this has barred the 
spread of the Darius forms. 
[0005] 

[Means for Solving the Problem] The wind mill by this invention is a vertical-axes wind 
mill with a revolving shaft perpendicular to a wind as well as the Darius form wind mill. 
The blade which receives a wind keeps a predetermined distance from the main shaft 
(revolving shaft) of a wind mill, and centering on a shaft parallel to this main shaft, it is 
installed so that it may be pivotable. The shaft of this blade When the line and this 
wind indicator plate to which it connects with the wind indicator plate which adjoined 
the blade and was installed by the power means of communication, and a blade rotates 
only the include angle of the one half of the angle of rotation of a wind indicator plate, 
and the main shaft and blade of a wind mill are connected become perpendicular, It is 
connected so that an adjoining blade and this adjoining wind indicator plate may serve 
as a perpendicular thru/or parallel. 

[0006] Even if a wind is almost equivalent to a blade from which direction by this, the 
include angle of a blade is changed with a wind indicator plate, and torque is efficiently 
generated in the hand of cut which is always one side. Moreover, in order that the wind 
indicator plate which adjoined the blade and was installed may change an include angle 
by the relative wind speed which changes with the passing speed of the blade by 
rotation of a wind mill, it is not based on the size of the rotational speed of a wind mill, 
but generates effective torque. 
[0007] 

[Embodiment of the Invention] An example of the wind mill of this invention equipped 
with the blade of two sheets was shown in drawing 1 with the perspective view, and 
the top view seen from the top to drawing 2 was shown. This wind mill is a 
vertical-axes wind mill which set the revolving shaft as the main shaft 1 . Two units 
which consist of the blades 3 arranged to a main shaft 1 at the symmetry, wind 
indicator plates 4, and gearing 6 grades are completely equivalent, and are held with 
up-and-down arm 2a and 2b. 

[0008] Drawing 3 expands near the blade of drawing 2 . It is fixed to the gearing 6 and 
the blade 3 is pivotable centering on a shaft 7. Moreover, the wind indicator plate 4 is 
connected with the gearing 8 through the shaft 10. Furthermore, the gearing 6 and the 
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gearing 8 are interlocking through a belt 9. A gearings 6 number of teeth is twice the 
gearing 8 here, and as a result if the include angle of the wind indicator plate 4 
changes, the blade 3 will interlock so that only a half include angle may be rotated to 
the same hand of cut. In addition, the weight 5 in the opposite side of the wind 
indicator plate 4 is the thing into which it was made for a wind indicator plate not to 
change an include angle in response to the effect of a centrifugal force at the time of 
wind-mill rotation, and it is adjusted so that it may balance with the wind indicator 
plate 4 and a center of gravity may become the location of a shaft 10. 
[0009] Next the force committed to a blade 3 is explained about the case where the 
wind from various directions is received, using drawing 4 . All over drawing, the void 
arrow head showed the wind speed and the black arrow head showed the force. Both 
of drawing 4 (A) and (C) are the cases where a wind-speed vector becomes 
perpendicular to the line which connects a main shaft and a blade. Since a wind 
indicator plate has the relation rotated 180 degrees at this time, a blade has the 
relation rotated 90 degrees according to the device explained above, a blade 3 
becomes the wind indicator plate 4, i.e., a wind-speed vector, and parallel by (A) 
according to the conditions shown in the claim, and it is perpendicular in (B). This is 
the conditions of the wind mill which rotates clockwise. 

[0010] Although the reaction which generates counterclockwise rotation torque works 
to a blade 3 in (A), the reaction received from a wind is the smallest conditions, and 
this torque is slight. 

[0011] In (B), the wind indicator plate 4 turns to the direction counterclockwise 
rotated 90 degrees from (A), and a blade 3 changes the sense in the same direction 45 
degrees. As a result to a blade 3, lift and reaction work, and the torque of an effective 
clockwise rotation is produced especially according to lift. 

[0012] Furthermore, in (C), as described above, a blade 3 becomes perpendicular to a 
wind-speed vector, and clockwise torque is produced in response to big reaction. 
[001 3] Finally, by (D), the wind indicator plate 4 rotates 90 degrees counterclockwise 
from (C), and a blade 3 changes the sense in the same direction 45 degrees. As a 
result to a blade 3, lift and reaction work, and the torque of an effective clockwise 
rotation is produced especially according to lift. 

[0014] As mentioned above, although explained in the conditions of four winds, except 
for the case where it is in the conditions near (A) in fact, a blade 3 generates 
clockwise torque to the wind from almost all directions. Thus, in the wind mill of this 
invention, when the wind indicator plate which adjoined the blade is interlocked with 
and the include angle of a blade changes, the torque of the same hand of cut is 
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generated effectively. 

[0015] Two different rotation modes exist in the vertical-axes wind mill of this 
invention. One is in low-speed rotation mode when r omega (r: the radius of gyration 
of a blade, omega:angular velocity) in rate of a blade is smaller than a wind speed V (V 
is the wind speed seen from the rest frame, and is not the relative wind speed which a 
blade receives). Rotation of the wind mill in this mode, the include angle of a blade, and 
the situation of the force that works to a blade were shown in drawing 5 . An arrow 
head d shows the direction of rotational. In low-speed rotation mode, a wind mill 
rotates using both the reaction received from a wind, and lift. In drawing, if the location 
of a blade is expressed with an angle of rotation theta, clockwise torque will be 
generated in every location of other except generating the weak torque which bars 
rotation near theta= 0. Thereby, this vertical-axes wind mill has the description which 
sets at the time of quiescence and low-speed rotation, starts, accelerates smoothly, 
and results in high-speed rotation, and differ on the Darius form wind mill and a 
decision target at this point. 

[0016] If it accelerates in low-speed rotation mode and r omega in blade rate exceeds 
a wind speed V, a wind mill will shift to high-speed rotation mode. Rotation of the wind 
mill in high-speed rotation mode, the include angle of a blade, and the situation of the 
force that works to a blade were shown in drawing 6 . The big lift to a blade works in 
almost all the parts excluding [ a blade location ] theta= 0 and near 1 80 degrees, and 
this part serves as torque. Thus, in high-speed rotation mode, this wind mill turns into 
a lift wind mill which rotates using lift as well as the Darius form wind mill. A wind mill 
is further accelerated in this mode, and a blade rate reaches by several or more times 
the wind speed V. 

[0017] Although it is also possible to use in the above-mentioned low-speed rotation 
mode, the vertical-axes wind mill by this invention needs to take a large area which 
enlarges width of face of a blade and receives a wind, in order to raise wind-mill 
effectiveness by low-speed rotation. Although it is not a big problem with a small wind 
mill, in case this enlarges a wind mill aiming at practical wind power, it is 
disadvantageous in respect of strengthening of the structure supporting the weight of 
a blade, the cure against a strong wind, etc. 

[0018] On the other hand, since the wind-mill effectiveness greatest with a blade with 
comparatively narrow width of face can be acquired in high-speed rotation mode, it is 
advantageous to enlargement. It makes to use the vertical-axes wind mill of this 
invention in high-speed rotation mode into the main use gestalten. 
[0019] In high-speed rotation mode, the vertical-axes wind mill of this invention is 
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completely a lift wind mill. Under the present circumstances, in order to produce big 
lift with a blade, as for the cross-section configuration of a blade, it is more more 
desirable than the configuration of 3 of drawing 7 to make it the side which considers 
as the unsymmetrical configuration for 3s, and is roundish turn to a windward. 
However, with the gestalt of the example shown in drawing 3 , since it is indefinite 
whether which blade side is suitable on the wind, it is not suitable for using the 
unsymmetrical blade of drawing 73 s. What is necessary is to introduce the pin 1 1 
which restricts a motion of the wind indicator plate 4, and just to restrict the range 
which a blade moves, as shown in drawing 8 in case the unsymmetrical blade like 3s is 
used. Although the torque in low-speed rotation mode decreases a little with a motion 
of a blade being restricted, low-speed rotation mode is transitional and not a big 
problem but the wind-mill effectiveness in the high-speed rotation mode operated 
steadily is important for the side effect which is extent whose acceleration becomes 
blunt a little. 

[0020] In this invention, the power means of communication which connects a wind 
indicator plate and a blade is not restricted to what combined the gearing and the belt 
like the above-mentioned example. Other gestalten are sufficient as long as it has the 
same function. The example of three gearings' combination was shown in drawing 9 . 
[0021] The number of blades of the vertical-axes wind mill by this invention operates, 
even if it is one sheet in the minimum case. However, since symmetry is bad, in order 
to avoid the unnecessary vibration and the distortion accompanying rotation, it is 
necessary to attach weight to the opposite side of a blade and to carry out 
maintaining balance etc. with the wind mill of one blade. Although this problem is 
avoidable if it is the wind mill which has arranged two or more blades in the good 
location of the symmetry, with the wind mill of two sheets, torque fluctuation is still 
large in a blade as shown in drawing 1 and drawing 2 . It is more desirable to use a 
blade as three sheets thru/or the wind mill used four sheets in this point, and torque 
fluctuation decreases sharply by this. 
[0022] 

[Effect of the Invention] The vertical-axes wind mill of this invention does not need 
other wind mills or starting means, but independently, only with a wind force, rotation 
is started, it accelerates smoothly, and results in high-speed rotation, and operates as 
a lift wind mill with high wind-mill effectiveness. 

[Brief Description of the Drawings] 

[Drawing l] It is the **** Fig. of an example of the vertical-axes wind mill of this 
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invention. 

[Drawing 2] It is the top view which looked at the vertical-axes wind mill of drawing 1 
from the upper part. 

[Drawing 3] It is the enlarged drawing of the blade and wind indicator plate 
circumference . 

[Drawing 4] It is drawing explaining the wind of the wind equivalent to a blade, and the 
force committed to a wind mill. The black arrow head showed the vector of a void arrow 
head and the force for the wind-speed vector. 

[Drawing 5] It is drawing explaining actuation in low- speed rotation mode. The black 
arrow head showed the vector of a void arrow head and the force for the wind-speed 
vector. 

[Drawing 6] It is drawing explaining actuation in high-speed rotation mode. The black 
arrow head showed the vector of a void arrow head and the force for the wind-speed 
vector. 

[Drawing 7] It is the sectional view of two sorts of different blades. 

[Drawing 8] It is drawing explaining the modification part for spending unsymmetrical 
blade 3s. 

[Drawing 9] It is drawing showing the example using the gearing of three sheets as a 
power means of communication. 
[Description of Notations] 

1 ... Main Shaft of Wind Mill (Revolving Shaft) 
2a, 2b ...Arm 

3 ... Blade 

3s ... Unsymmetrical blade 

4 ... Wind Indicator Plate 

5 ... Weight Which Maintains Balance 

6 12 ... Gearing fixed to the blade 3 

7 ... Shaft of Blade 

8 13 ... Gearing fixed to the wind indicator plate 4 

9 ... Belt 

10 ... Shaft of Wind Indicator Plate 4 

11 ... Pin Which Restricts Motion of Wind Indicator Plate 4 
14 ... Gearing 

d ... Hand of cut of a wind mill 
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[Drawing 5] 
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